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im^mi] 3^Ln,^5 2ffl0^tf7T A JUrttCiB 

g3 titdmwmmm* fb^mmm^mm^^-c 

u K-^m^ic^-o-cm^tixist) ;—jj<D&<Dm 
&7t4 KfiKDm-nm^mt. ffijjfatcmm&abwc 

jus *-»•:> h««=±(ci2gsnfc«ji©^-m@^e* 
£«U B.-?te3M8«cJ:oTjg£3*iT*i«j ;£S9©iffl 
©SHS? 7 jurt©ffsrmffi#f2«. f£W®x is? ha 
jus *-tz> h&{*±rit#fflccisis**w-cieg3*-iT 
too ;SW^xui/hp^5^-fe>hJi^«v 

JU©Wfej$$tfc:tel,>-tffe)fcU fi-0480 nncfeii©$fi&C 
^BBSRtc^SIS ntfe 9 ; #5£<Dffi<Diii^©#7 t A JU 

m^&zMmux&tcmimx-isi' hcuus*-tz> fjk 

#jfe6©«:fc£^rSJ:5K:lBg3*VC*J«5\ *© 

is. &3t3fc«H*tt. #wt© — 3©— -jmnstcvicwsg. 

[ifc#B2] 3SHUrt^2ifi©Wf7r -fJH*JJCffi 

Wyzitmis* $tcm=M<D¥tf ?7 AfrnoMS&tm 
&y 7 a )ipj<Dm—nm^mz. m^icfam^&i-fx 

EgSnrtoO ;W&xu*hojUs*-te>l^i*tel£ 

WJU©|§jD7r'OUF'i©&ii$|«, ggWSxu-* ho 
JUs*-fe> h&f*±(cg3g3ftfcftffi©f&-fiffi^&& 
ML. J.^#SKJ:- J -cS^3n-Cte») ;gSD©i(fl 

©w«7 7 a )is?i<Dm=.mm^mz. g^rtsx u- * h a 
jus*-t> hmfttxmomicmmz&vxmmstix 
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iWasftfcfl-SflsnrfeO ; 1$S©ffi©ffi*©§7 7 -f ju 
tcto^r. S?fB^-mfiS#©So*SffiB»-^S*e©- 
4>&< <t^>H-ocD^(fiifcra|ig4*wriBg3n 
fc^S^^^-SiistirtoO. *©P8. Kmwt^-©g- 

* ttEJ C 7 r A JH*j©&ffii5R©— o© -;XBi*©— SBfl- 
*S^LJL^^Or*iO : gtfrtSxu* F-pjUs*-te 

jgjai/TtfcgtfrtSxui? hpjus*Hz> h58ft;#>e>© 

10 ^s^-r-sjr^KiBgsn. &^\®.<D~jmmm 

; M*r«Sxu*hp.iUs*-fe>h$£#{c<fc 
S#T«x U> h pjU* *-fe> H«!^P.©*?:S7{:-rS 

<t 5 ttisg 3 n . fio#j© i >fi© -^i®*«ciii^ 3 tir 

o. ^©iss. afctttx. t*ss-fii&#i8©B?jg9s#*#i!ii 
-r^^i?ic*jt^r«^i6j«:iBg5nrt^. £fe@H&gi 

20 m*^tt^*SC<h£q^t?-£f&fc£|g < , 
[000 1 ] 

[j£liLL©f«;7B#i?] ^Bja, w«Bxu,* ha jus* 

•fe>hiii«i*^ilg<!:. -e©S5!3i^<btcM-r-5. 

[0 00 2] 

Caa^«fRRC«lW*JW«0J:9i-r41WI] Scozza 
fava©E>:i/t|^0 349,265-^ (1990^ 3B«CgfcH J ^F 
f*/r*^g3t/fc#^UilSS) H^tfflS^^xUi7 hp;l,5 

*-fe> v m&tkmmmtzvmmiimic-o^xmmLx 
30 t^s. 

[0 00 3] ScozzafavaK. fit^j|o)K:raPi**WCiBg 

a©Wf&-Y >^*>AfflBWfc!»©Bffix h y ^ 

t>hu)i%**2> i-Mft&toimmx h y » 7"©±k« 
*a»=>n-ri^. -&©K@x h y y'tcftbxmmcffifin 
3*. S/c«^{C^PS**W-CiBg3ti-fcW^»ffi 

^ h y ptffi^BS^js^aM® t \sxttmznfc 
mc>*%-~>?-?Z>cnc&iX. WtSxu^haju 
s*-fe> HSSf*©±K:;B£ 3 *rci>£. P^fiS)l*Kffix 
40 h y "^^^--^^tscitt, 2-xh+s^x^ 

V-JUtp©*^ V-ft^^f-^ hUi? 
X h©^f?$«:Xt'>3— f- ^ >mciK:J:- 3 ttft) 

* huy^h?:. -?-©B25>J*2 -xh+iyx^y-;Hti 
«C2~3#M«ia^£C<fctCioT|fc*-rS. cn^cj: 
«3*J8»f©7* huyxh^Jj^nr. B«@©M 

^*ssa3ns„ ccDistUdii^iffim^, ioo 
o:i©* : mmmm.fr sati » ^>^*tcgB?>j 
so ^sa-rsciict-oT^r-So c©^»c«fco-r» 



3 

t h tifi 3 MX mm<D7kft* } m4kT s. 
[0004] R. Mach TStXJ^Q. 0. Mueller (i» r Physic 
s and Technology of Thin Film Electroluminescent D 
i splays J (Semicond. Sci. Technol. 6 (1991) 305-32 

3){ctec>r. mimyttmzmmvximotcmmx.is 

fH3^5*-fe> hilSCTFELD) ©Ejffi^it-^Tt&W 

LTt,>£. 12 0«c«. ^*-XtSftfc»fe, uses. 

m#ffijr;3tix\.>z. m<DtK£>«)<D£&mmm&mt> 10 

efe©fcM8l#&fc#* ffiffl L X I > £ „ 

[0005] cHwgmzLVzvmmimz. ztii> 

[0006] 

[ISffl&ft?&^&/c#©^J3£Rtfm!3] -fig«fcfc(,> 
■i ;H*3©H*&ifr iMOI-53tl©ffi7 r -Y JUF*3 20 

u fio-etucj^-r&^sftri,:.*. -*©ffl©K« 

gsnros. W«xu* hPA'S*^ r*&{*#sSil- 
mffi^f^©±^£®tae>ttTl,>.& ( , gg9©*a©W7r-f 
;u©|5lt;7r ^;Urt©S@i^«> Wiil/^ha;l-n 

•fe> r«tt±cciessnri^ftji©»nms^*# 

WO, &r>-?:ti< l c£iXm-&2ftX\<>Z. ^LX^KKD 30 

[0007] &%&i&w&®mmmmxz * 

«. h;U©*fe^CCtJt>r^3tO. .H.O480 nm 

*»©jfcgte*$i,>T f - ^^feft^-T. #Bi^i*>% < 
i4>ro©z:^iii*«:^f!i$tirt,^ 0 #«©ffl©Si^ 
©S? T jwc4B«r>r, BufB^-sffi^esoiStriB^- 
«B#©©-^{i. d>&< ifero©«*f6j(craPg** 40 
wrBBSsnfc^^susnrfeo. ^©bs, ism® 

<D-mft%m&U&'?&f&bX^Z Q mmx-^fvufr 

mm&xmttz c £&xz zftmmtfi. m-mm 

^mzm® LX S /cWfgx u * h a ;u 5 * -fe > r 
6©^*S7fc-r6«fcO«:i5gSnT*J«3 > -e©^ K 
&@3&©z::&iiB&©-o/cW©-SIS£^fiX 

to o o 8 ] *$m<Dmmxis? rcnus*-fe> h^a so 
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fo*»iu* ha;us*H2> riSgicEBfc-rsa&fm 
M^tcim*. #2fcHJi©ilgtt, «l»xu* r 
n;l/5*-fe> r$f*£fc«±g|kDBffi©t>t*fta>£f£#> 

* -~>?ux&&mmmimztf5--?z,.M 

[0 00 9] 3 6&t#26iJ8©WI8xui> r a;l/S*-fe> 
— 3©iSfetB{c*fiB-rsx--i^ r^©3#© 

i«ctews-r-<r©^a3iL. E.-z>mK)<Do}m.^p 
hfvdcis^x^tcyti-r^.xmf^.-mj^-y -o^z 
-r.-Amm&nmLx^zmwiZfiiM-rzt* mte>n 
&:fc©3#©2;W^rsRJK;**i.2>©-c\ ^«awsci%^ 

$m<D*>-ffr 3 #© 1 CCR£3 JVC 1/ * 9 C <b#Bj£-c 

-mn^mm u r efe^ft©±tc^feiiifla^tt«B* 
aa-rst. 2s*^*&*3#©2/cw<gT-r&. *i&© 
SSii-rt*. ^JU^i> b^Wicis^xi^—tsm&x^ 

[0 0 10] WtSxu* hn;U5^-fe>h« 

(*©ll* * fcJJ^XHSR-'^ *-->^**o/c <!&£<!: 

&9S£ig*stti>. -e©±. ^w/c*©-gp/dw*dS!R 

[0011] 

mximztix^z&wxtimztixtsK)^ m<ommt 
izis&tiafo&ztixftytr zzt ^mm^mm 
(omm. <Dct*mmtz>. mm r^eu i^Disi^ 
<om?j:zmw (=.xmm) ias^xmti^n<o%^ 
r-2> c t tux* &mmt7m&i*zm-? z><Mtm*<>h n 
mil r^fej ^ m-mmvmtezmn (~-x 
mm) laa^xajm^f h^©^. ^s^w^^-r^ 
s c <t *i-c s ^mmmTf^mmr z> otcrn 

[o o i 2 ] mi&^m-rzt. &&wmzmi&,-rzc 

i^-C#€,W*aEL^gl 0 0©— SlJ^Snri^. 

-a©^jii4©, » * L/ < (*^A«c^-ii@R i , r 
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2. R3. R4&0'R5*W-r£#j§iai4©> *f£L,< 
&mWJ:m$dMm&<D¥mittem (pi anari zi ng 1 ayer) 

i o i©±i^?hn^„ m-mmt. wswt** 
tiBg^nr^a,, wiEL«ftEL«. c<om—mm 

i-SfiCl, C2. C3, C4SO'C5*s**a6nr 
n/c*^ a> b&t>'c(c#Sil;**i-cc>-5. HBglcB. 3^ 

-rsctaj-es** (£/c«<fc/^£-r^-c©i§^K::frf 
£) *©ss^iiis*^-rs(c«s^L//c^g© 

[0013101 ICinLtc&MLX^Ztil+tRvmm 
«. -a©iii^p©^f?*^L-ci,^ 0 ML 
-rt>-S2ffl©^ r -Y ^©E^Jctfci^-ciBgSft-ct,**,, 
— #©*&©:? r -f i {C7^t,fc<fc Sfc^^ftfcf* 
Vxm&Bl&L, — SB-©ffl©:7 r ^l/#0 1 (Cm 

©T2r©?'Ja*& * SfT— Hffi R 1 ©±(C«& 0 . L/T?| 

Wt<&*<ow2imi)K ^\m<m-mmR2. R3. r4 

Stf R 5 © — :>©±KS:& o r I > -5 . 
[0 0 1 4] SHC*jC^r£^3!)>P.a^<!:jitfi, $* 

— tf©nsR«*a©ac»S!&ort^sm»ffic i*& 
#u -ebrgi^<tf©iii^*^ii^<^-mg*|ii«tc 
*ti/tui>„ — *D'ii<ommcQ*. m^mti-o 

tf C 6 "C«. lliS^r -^Bi^G p, Rp R&B p 

lai^Kc^-sosn-cosAJ. m-?>-r<r.sfcsc>cc > ships 
tbccs -emmic «^ b rt, > ft i, >„ few •& r. A 

B^Gptt, •S^-M@©Sl^^o'ri^a^*^ 
C>£. Zl^Ii^Gp. Rp&tfBpB, *tlhifi*tln? 

[0015] :n%HXfeMiu-r££Mft£. sans®* 
sijfi©^^sjir4«ji. &mcc<Dm3k<DmjL-%& 

E2R^3*#M-rS<!:l2i»r#S. ^SilOO 
©«SSB. ^affltt. 5?* 0 < «jM]Cc*K 10 5*6 
J&* 4 . # y -VtX>t *) t>» H 1 ? * ©s«*i— «cc « 

s«©±ffitc, 
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n-enG p Rem p ©- ^H*©^i^«:(4s-r -5<t 5 

^©EStPrt© — ?<D—A\mtfr~-& 1 i\ 

-CcW *. 5Ci #nij#l&#«©$* 

[0016] i»feRO'*fe©m^(*KJ:-5-C^$n 
ftin^ieRfftt. ^f©jffl^«^©*jJ:-e3^ 
10 ©2££«>&. £SS©2:©Jf*tttf3tt4;te«>©¥raK 

fcKwsfcj&tu*, KS-rstfc^s^fe©^^ 
<t#. ^srHu&i^SfSi/^. se*©^-*-^^ 

e.©tfF*3(C. «P^©«tC»jia««*44BeS-r -S C i Bojfig 
J: 5 (C, i^feS^fe^TfejSft i SS©±ffi^(*CCT 

Battel o i*mccxf>+i,xh-rs/cw©^r 

ffift^©^^* (S^L/ci^fC) ^tc^-rs 

*. sfcw^/hKJcfti^.^. &a©. ee*©*SMtt 

©. Jf*L-<«aHj^c. m«^^tt©¥H{ttt«if4©^ 
«. #*Lfc^«:a^SOVS/cB?!?tib-C®W©¥® 

[0017] ¥ffi{bi*xt >**x h-rs«t>f3{c. 

tc, ¥®fti4H©tat8*^»-rs@ga^©T®icm7fe 
^©ai«> afc8t<*©±®*iijm<*ft 

[ooi8] ^t^-c. ¥-mimm<mm±t l cn-mmz 
mm z a s . &*®flg*i & i >-rn©^#so-^- ^ - z. > 

so K{b^©^-^ji?:^B£$ -armffiK-r * c i*r# 



I4£*rir£©-t\ ^<»nxi5M'pxgr-e<DWc^* h 

[0019] #2SBJ©Jff£ U^trctt, ^C»-C. m~ 

mmtm-nmtti&<D^wimm<DS.m am. si* 
■c#»a<bi¥A) cc, -moyw-n^mi o 7*jf^$-a- 10 

[002 0] ffi#-C«F(c»*LC^C^S-C«. ##M{C* 

y-rsciKio-r^^s-a-.s,, iiii©;*t>:3- 

£<fc < s^-r £ £ <i *n? £ £. ^ * -- >f fc 1/ tcM^c «fc 

1 0 0 2 n Rt>*i t < <om£mm.ifi»imx 

*£. Ho© r^^k^J Xfi-C*S^f>*-r^ t-R 

yz^mmicmmtzztic&^x. 7*hu^n 
*mm±.K.rm2v:z>c.tifixzz>. z<dw&x\z. z 

©7 * h ui?* a@^©«sfilS7l£(ci: -ora-^-r 30 
-r JUA^fHJ-ri, SftSftfta^/tM^W©*:^--^ 

[0022] mommmz&xiz. * v wsx hizm 
mo&mt. ±.%mm<Di<>-rti<Di><D&t2>ctt>x& 

<fcc>. $st,>-c s^;*. mi\te%k. tjus^-. f?©aff$ 

i?St57* h U^x h©±(£fi&£J;5fc 

mi>)7h-*7. tc£iX7* YV>V>7, 

[0023] g!f«-rS-^ili«ff©«ji©^tc?9or 
K*XWtlsft:tt. S<b^©tt*ffi©±(ct!£*©ffifijft 
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Ct«W$EL$f&;t??aELfct>©r, cne.©M^c)S 

at-? x \<*z>imm*<D?m*nu<jmm. y - !--&©*&& 
rt> smflBRTog&a-ttsjo?* -< > » f <bas»?tf 

tixm. *-^<ti >{frK 9 KSB^ia©*«©i^(C?a 
$ft©tf#^*->*HSTSC£:a*-C#.&„ tt*>«J 

[0024] -HftfC. 1 JB«±©**.E L&#£tf#f 

s©tcwffl-c*5 c t*i*o6nr i>st,»-rn©a««a 

; 5{cg©»3*a^-r.5ct*s— Mfc»su^. aw© 
<n>£g«ijg-e«. w«el^©ji3«. zmmmx 

&tEtZ>m&XZZ$>. 1 /zm (io,ooo^->y^ hn- 
a) ^^M^ctJc©/?^©^*^ 
c©<fc5cc ^rffl%s©is$*^-r*ci«. 
^^wffl^ee*©^-^ > vm£<Dvm<DwmPi 

[ 0 0 2 5 ] *r«E L^^ss-a-fcf^, m-mmm 
i^s-a- cfco<gi> (4.0 e \^ii) {±mm®z 

m?&m*-jmt?Z>. *!4©*fcB 1 S«±©J: «3 AS 

mz. ^*©t,>-rn©^f6itt (stfw^-o) ^ai^^ 
tcj:-9Tfe, mmELM&±i,cttm2-ez>c£&x$ 

fC. $f*U<«. C©C 

S^©¥^e4tfS*lf»n3#. <fc-oTt5(SL^/J^4c 
*fc*(6]tt©$WSn/c*&r##*ii«B$$ 

)iM^©¥^)a*tfg<i:t)^3< crtttoft. $mm 
mm**) < ) &&J.9K.. «»xnc}i©^ffl#H 

[002 6] »#|filCcm»**WTEB5ftfctffc*.* 

4*ntWBR^<o##-'< *yfc«e>. #1111 

#<tW^E L«S»©«il©B?«gC^i©H{cllL/t»5*n 
0 . «fc -a -C^S©Jt«©W«lE L«»±©^Ji#«3&lj» 
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fai:ttmm<D&m±<Drj:-rp)g.e r #io~6og. mbtft 
SL< «is~45S-c*.6ig^«:fiiS:3ns. 

[ 0 0 2 7 ] ffil> <<4.0 eV) ftW^P*. 
&fflft£tl& 200~500 *>#Z hP— A©JI3 10 

Ji) Som A*fc«r;i/5-^A©*7j»iai^ 
Jl©il*4iifln5'ti-€.Ci*S5?*bl»-C*6^„ W&E 
L&{*©WffiiCfcWS<Mt*l«$£S<»:, ftfc->ri>.5 

m_iwi^©jp# u -c i > zm±mmm&m t © 
^-ms^©sstt*isj±3i±s^6r**„ c©«fc 

5tc. W^aA^ii8i^m«i^^^tt©iH^*sc 30 
©SEgtcJ: -pT3|3g$ti^ 0 

[002 8] ttflagtctt. jgi^KS 1 0 5 ©JSM^m-S 
#A©@©tfcttil!BW> JUMWKtt 6 0 #© 1 ffcHNKft 

•^t, mm*mm?2>, san* somite 

■J*. -r^roftjBSh^jfrisoiftjfecct-or^jiRsti 40 
fcifflfliass*.*. 

[0 02 9] Wa©lB«'<*->tfftltUffc». am 

s@©& * ©jr^p a , b so* c ^ms.icmm.mic y f u 

XU t-SSR 1 41««^SaWK^V7 

**fe©#6:)fc©<fra*!#g-C. l/*>fcSB— 
m^C 2 . C 3 RUC 4 «*tf ff K*fc>T ©#!#g&*» 
^ cn6©tffC*JWS^T-a€:S«^^^TX 
U — 8») o»-sif wiMmtc/^ 7 X Lft 
* £ lH*3152&3fc(c ! &g&@1*fe £ «i£©fiS14©^- 
-f7X4^^. 0-«gR 1 «t J: 3 ftTl>£ 50 
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WI?IJ*» <E> ©Hf M©!^"? # - > £®j@-f 5 . 5 li& < m 

^6©^^->-fbsn/ti63t©j!a@« < gii&< jp-se 
[0030] mmELmmt. ^tutx^* hju©#fe 

Bpttt, W«EL«ft#2eU Off. 3pM>fb 

[0031] m&x.vm&m;&<Dmm-?iz. wais* 

t4© -^Hi^tc A S © <t |SF D»fe2fc3fc1£&tS e l 
tt. ^es/c«^fe©m^^4i6Sa-rs„ 

[0 032] WISE L$#*>6©»fe#S7fc£(RJKLT. 

M*{c <fc o r <t 0 S^^g©iife*/c«*fe*f|ffe)fe-r 
^ci©#^«:SS^fiJi«, 

{CDjtejQ:«:A^6^«3 3%{c-rtf^Ci„ KMteh. t}=y 
3#©2£S&iKU Cti&mMLfZ^frb-V&Z. se. 
^EL^tt^Wmx^i' h^©ffig©-^r2fe:M£;*-t± 

C©C<t«, C©fie3fe©iBgicio-ca6^c-5JS!l 
^©ftffl i A«c >) , -e©^*ffi±©^(*^*« 
3 s^^i^c^rL-S^. 

[0033] *!MC!)*Mro. ( a ) WIS E LJ«<*{C <fc 

s»fe7i6©^&^j*. ( b ) n&ft*mi6MmwM.-r 

Z®mRV (c) m#«#*«ilS3*iTfi?fcB©36*f6 

-raja*. (c«to-r*ijffli$ti.2.. *r <a> Kont* 

6ffltR-C# •£> C i e S„ (b) CCOU 
TB. W«EL«E»«cj:or»-a:e,tifcWe3l&©K<RK: 

e>nfc#fe^© 1 0 0%*i«3fe«|fl:«:<fcor(RJR3tia 
»fe7l&©ii>^< i4>5 o%> iU3:b<»8 o%a*i»i|x<* 
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WiZCt&mmZtlZ. (c) JCMO-C^ ©JRO/c 
%<D'Pts: < 1 1> 5 0 %£2S3fc-r S C <t ifiX t &&«©§? 

feS^ao-^H*}*. »fefS#tt««ELj®ft»fci=, 
£§Lfc:)£*2!(©¥#<fc»J t>SIS^(C^< (D^Sit*® 

$<t8 0%©i8#^£<K£-rS<!:. Ctl6tt2566 

6 4%^ m3£${*££WTr£^fc:teC>TtBffiJ^j§ 
ifi-rscitcft*, Wfeozi&iiis^iS-cB. jgHJlS 

fURUS&feCC £ /ct*t2 <b ^ £ftgft ? * £© T . ^ ©#Ji£ 
B««l 0 0%"C*5. 

[ 0 0 3 4 3 mm. 1 0 0 CDWkDKSftffl&K. Bi^^ 
&CfcW E L«f*©^ H-=->ififit.-otc< ^X 
*S<J:<,> 5. ctitcJ:-^ g£5fe©WtSELil 

<i*i$W6*7,S. «*tf. gSgl OOODfilt WISE 
L&ttotts^fcBtttff&co-c*-^ ytz>idito<n 

tt#3i*ft:&icB. 7 * h >; v i?77 ^ 

l>. C©C £{C«fcoT. WiEL»i^O±«:lia6 

tir t^^-^@^^i©M^*s^t*>6«si5 ns. 
too35]igioo is±eLmmBm<Dtemzm-r 
^est>'/*fe©M&^*^^ffl-rsi. &m 

3&*>6©«T©^©i!aitftt#W«ferife£ : 

(a) -^©r^iffi^^Siiab-cWfe^^-rs ; 

(b) — ^<Dr.,xmmzmMLxm&%:>kft-rz ; 

(c) — 0<Dr.Jmm*l3}mL-cmi*ftlt$ii:Z> : 

(d) r.r><Dr.xmmzmi&LximRvm&*:$mz 

( e ) -rxDr-Amm^mmLxn^R^^mts 
ax. tKDfanwtnm? ; 

( f ) -o©-;xH^*ffl^i/r«ifeS^fi*^3 
•at. -fxn-©^D«^f)m-r ; 

•f : SO' 

(h) ^■rtKDr.xmm'bmmii-rtc. rao. nwwtc 
[0036] %>mm&$k7K%m. i o o B#2fe?B©g#£ 

'Utz?z>]&k., -en*i, «3fe-rsia]c^©ii»© 

# * (CSi££«*8 L/ ft tttitf ft 6 ft l> C <!: WW& X$> 

B. S-?»J©Iii^«J!aiit-SISCc^-mfii^-T-© 
^^(Ccfcoraffistvsm^w^itiftSo c©Eg© 
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tt-cftwn«fte>-r. */c-en6©/ss*ic©!RFi4^ 
^-r^fc^KWKss nftwti«ft 6ft io&c* 
s. ufrLte&ti, mmoyms&m&rzctu. mm 
K.mn&i>fflmLXL*5. 
[003 7] iii^*. jaj-CBft < ntcte^x&m&HtT 
KU^-T^*^. Slilf^a, bMc^^ 
Dt?rt©*^r©H*©^&S»Lfttf fttfft 6ft 

i» 0 m-^est^?-©;! sbjb— nmv-ztizimzct 

«— ^ia^©in«fc o fc$n< ft wftfcfft 6ft •£©*§ 
*. m-mwmTtDnmgLbfflmztixLm. <*6 

5C, Hi**— ?f— ft T h"W4Ci BS$ L < ftl>„ 

fttf ft 6 ^i^B.^xomrM^m^^mt ztc#> 

fc. ?fi?iJ«tr|iiD»©iii**W-r-«>iB5>J«c*j^-c« > 
if©r f U'»* r as*^j©-eti©3<g-cftwnBft6 

ft(,>*^6t?*e„ ^S-eS/cfetctfrt©"^^^^ 
-rr^r#SB#ifflB3^©Hc3nri^©-r t -k-yt 
^«EE45>jr f u-» y<t o kit*;? -e-c. -?ij-5>j© 

20 T FUi/>^-Cf#6*i£©£l5JI£©. >-WTXNf©— ^ 

Hi*©i7 - a > u^juso*^* u^*«i^f uft wna 

ft6ftl^„ |SI^©^*^Fl44rf#S /c*«c. ^Vr^miE 

B. s*ft^*4.mi*r-5„ 

[0038] S4fC^L/c^feW^E LH^*7K^g2 

oob, ^g i o o(Dmmnmnm<oT-<x^-rtm 
*i»t>r«. ^g2 o o<D<matmm i o oicmmux 

nSS&Ltc^-rtKDmm^t^CtiiXi^CDX. ^6CC 
30 aftM*5-r<5CiBftl>. 

[0039] ssg2 o o<Dm—nmc io, c i i . c 

12. C13, C14. C15, CI 6M'C 1 7B. 

^B^g i o o<om-mm<o%m&^m\y. ttcm 
&m— mmm* a b. ibj ctf rt©— ^iswr p ©— su* 

40 i^ett, |5|DtfF*3©— #BiSBBp©— gP4^fiSL,E.oc 

n6*jg^L/-rc>So irstRio, ri ircxri 
2b. gg i o oom-mmm+tmcttmxB.'omc 

iSffilTiltSCim**!, flL/tft?Bft<?lJ 

p'ifciBgsti'r^s. ^©tBgKjco-r. mr. 

^g 1 0 0 ©l&-fl« J; 0 4>i|I)E < t % C £ &XZ 

[ o o 4 o ] gg2 o o<oim&mim8,-?znmmm 

SB. SSI 0 0{C*j^T|^S-r#Sfc©J:f5*>iSS<ft 
S. -^©HStfcTFl/X-rSfgt S-fi^c, d 
R^e©S««r!teiCC>'WTXbr. -51Jrt©iii^6 

so ©^fs©^^^->*ji^€. 0 i^B#ec. m-me© 
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%gg i o o om&oztij; k> i>m< c t&-c$ 
[ o o 4 n mm 2 o o©i@sfiP© — 3©^(c-^c»r 

8M*GStfR. &OTMfc14B2 0 1B, «gl 0 OCC 

«se l8h*e l. &vHcmr.mmte, mmioo icmm 

[0042] m2±m6*ttM-rzt> ng2oo^s 
2 o Kom^ias^xmMtmmmi^mmLx^i, 
ct&mmx&z. cneciu, k^o^jcdh*©* 
wsnw^ciegsnri,^,, ^g2oo^wt5 
H©£(«*Sg 1 0 0 J: D &4>&(,>„ iig 1 o o -cim<D 

m&Mmnosmom cT^xgii©^-^) 

«g2 o or«M©?m*?y©$t<!:«?iA> (-j^xmvm 

&Lttttfttf£&ttl>M®|fcP*J:*3#ti> 1 (CSS*. 

[0043] *»8®ilHM&j**ME LSKOtmtX. 

E L Jig© I > "Tft©*** iSCitTt, 
5fe(C?lfflOfcScozzafava©4)© ; MfS^/HK 
4,356,429^ ; fflM 4,539,507^ ; 4,720,432-^ : 

Inim 4,885,211# ; |S|^ 4,769,292-^ ; |3J^ 4,950,950 
# I I5ISI 5.059,861# ; PISfl 5,047,687^ ; EfcH^ltW 
Bl»91112316.4# (l99l¥ 7f} 4Bttiffi) ', 

5 , 059, 862#SO'[D^ 5 , 061, 617#tC|H48 $ ftT (, > £ . 

[0044] *Jfe9lC!>ftlK(C&(C*f S l/OSftttiMtf 

7xifi-c*5. *»w©iig©»* ot»^-*e«. 

(«*tf. 4.0 ciKfcOMftlrO tt*M»^R©»C^ 
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So s*©j&ifc{ctt. ^nAR^wig^jft^K 

jtSStlS. Hffi©JI§«, JISSKKCttl wm (1 
o,ooo:*>^x ha-A) ~5oo ha-A, Jff 

S L < «3000~1000^>^X h P-A©SSHfC*-So 
[0 04 5 ] S7{cWinU7cJ:^{C > mffiE 1 ©± 
fc*&&3ftrcW&EL«i#EL« > $?*0< ttfig<*ft 

l»SBW. 0— fttiE 14^-^fiiE 2tC*fLTiE«:>'< 
10 -frxt/ci#Km— Sffi^6©iE?L*§^-rSiE7La 
ABH I r**. *©jE?L&\«©±{e«||0T»b6 
nrt»4©»iE?lift^BHTr*5. IE?L3iAB£jE?L 

mmmt-tfi-mt.cte ~> xjEirnxm^m^mn i t* 

nrns©*. a^aARc«ft33i^«E i t-c**„ e 
i Tit 3f-«sK:«fti!LTt»s«^-aABE i tmt 
mL\jtii>t>j&&t2h.xi l *z>. mr.nmE2&m—nm 
e i ititfLx-gucmrx Ltcm&. be i nm=.wm 

20 A-TS. mmic, iE?L$&£BHTa>£IE?L#f&£Bfc:ft 
A£ft£„ BLUtcfeWSiEJL-m^W^^xUi/ h 

[0046] $ammm?ztcit>i,m, m-mmtm— 

mm±<DMt>CCtih £ffl&L,X\<>Z&%ffi L W$>tlit 
+ftX$>Z. ^^BLUiiE7LffiABH I *>6I5KS2B 
^W«.ELj«i*«|ji«:»ffl-rS<t. J»*©»Ll>rtLh*t 
H313nS. BE I SCWIHT ©§-*«. *HfU^U© 

30 m*K^*>i±&^©»S3eBLU7cWr**. 

[0047] IE?tf£AB«*H#£i3l 3,935,031^* /c 
4,356,429^BJJffl$(cpg^$nrHe5f'f 

[0048] ^ U >3fi<t*WB, WT© 

t&jgsS ( I ) Ti^hT, : 
[0 04 9] 
[ft 13 
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T- OV^ 

yy 



[0 05 0]±S^ Q«-N = $/c«-C (R) = ~C * LOT U -;U8B#£«/?£*r 5, 



*0 ; Mtt&m. ^HKfb». ifctt4iAoy>fk» 

(ID 



[0 05 3] WflJ&tf ^7 -/ « >»f fcd«©*«ecJHF* 
*£*rb»&#, *«|3&S2*^:tt*n«±©iE©«lT-fli 

[0 054] w/Bfctfou? -f y >mt^m<omt lx % 

PC-1 ; ils 

PC -2 ; 1,10,15,20- f- h^7x^;l/-21H,23H- jJOU 
?4 >S3 (II) 

PC -3 ; 1,10,15, 20- T* F77 i^. JU-2DH , 2 3H- 
V A >ffi$fi (II) 

PC~4 : 5,10,15,20- 7*h54r* (■"O £ ? ;l/*P 7 
-21H.23H- dOW? ^ > 

PC-5 ; a3t?*a^T~>*=^>K 



[005 1 ] J?rjCD*?$ LC»««rtt % #Jig:£ (II) (CtS 

Lit* sic. * v>mt&®&mmi£ (\) <d& 

[0052] 
[fb2] 




PC -6 ; r;l/^»)A7 £p^t— >^n »j K 
PC-7 ; 7£p^t~> (£Jg^) 
PC-8 ; IsVfV&yZtH/T-y 
PC-9 ; J *)lsy 2 uisT~> 

PC - 1 0 ; ZnisT^ 
PC - 1 1 ; ^PA7^P^T->7WJ F 
PC - 1 2 ; &iQ7 ZuisT~> 
PC- 1 3 ; $a?£P^T-=«> 
40 PC- l 4 ; ?Z>y 2aisT~>**is K 
PC- 1 5 ; 7n>")A7^Pi/r^> 
PC - 1 6 ; m*f*J*)l'7 ZuisT~y 

[0055] jE?immmwj>%: < t h-mojEnrnmn. 
met 5 >^Mt^c i uc^ 0 mm=r 

50 S/c«iS^l7 y-JU7 5>r&£c<tan?£ 
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#Ksfl*J& *-/•?-© h >JT 'J -71' 7 3 >*lKlupfu1 5 

3A8o,73o^?§!i»K:0j7n;*ft-ri,> 

(DM^rj; h VTV —i\/T 3 >#Brantleve><D*S ! 8t i J : l±J 
GIUI 3,567,450#SO*I§I^ 3,658,520#Wiffl#«C^? 

[ 0 0 5 6 ] H,>«S©5?#Sl?S=7 3 >». 4>fc 
< £ t>-o©f#MET 3 >SB#*$ty fc©-C*S. 
^©J^&fb^CCtt. ( in) : io 

[0057] 
[fb3] 
(III) 

Ql q2 
\ / 
G 

[0 0 5 8] (±5£cfi, Q 1 MQ' tt*fcfc(C. 
»HT3>a543-C&<). ^LTGSJM^S. WU* T 'J 

i209K-K3MS^-c«&) -c^^ns^b^^sn 20 

[0059] ( III) *i§/cL>E.^-0© h y r 

•) -;l/T 3 LOSS© h U T 

y-;UT5>», fl|j£5£ (iv) : 

[0060] 

Hfc4] 
(IV) 

R2 



I 

R 1 - C - R 3 

I 

- R 4 



30 
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: [006 1 ] (±3£t£, R 1 RUR 1 fct-e-ti-eft&St 
«C, 7KfftM^-. 7'J-JH, &tci*7)l>*)l>m*:3k-? 

SK. fltjgsS (V) : 

[006 2] 

[ft5 3 
(V) 

R5 

/ 

- N 

\ 

R« 

[006 3] (±SW. R 5 RtfR 6 ttttfttc. *&£© 

7';-;Ht*i) t^ti^i^ft. ^ry-7ig& 
r s ya-cjBscg&snrcT y -;us**-r) ^as/c-r 
&©■?&•£. 

[0064] SIJ©#35 L(,>«»©5y#l£Sil=7 5 
h57'J — JUS^T 5 >"C Jf* r- 57 'J -7l> 

(iv) -t^sftScfc-sfc— ocD-^r y-;uT3^s*$ 
to. Ri:n^l-77'j-^7?>tc« l *»i£5£ (v 

I) : 

[0065] 
[ffc6] 



(VI) 



R7 



R8 



*re n - 



N 



Ar 

[006 6] (JiiC*. A r e«Ty n 
«l~4©&$rC<fc»). L-TA r , R 7 . R' , SO' 
R 5 Wi*AttC^©T';-JUS-C*.S) TSShSfeO 

[0 06 7] ±fB«fjg5£ (III ) . (IV). (V) . & 

(vi) ©^sr^+jw 77U*u>. ry-jj/. sy 
7'J u>^#«£*J®{cg&3*i-cc>r6J:t,> 0 ftSJift 
&g»scctt. y;i/*;u«, r^n+i^a, 7'J-* 
7'J-;Wti/I, lyfCAny^i^ -Wt 
m^aq^b^a^stt*. &«77i/*7V&tfr 
s\,*i>^5m$mmm 1 - 5 <@©^h^*^wt 

S. 2 a 7;u* JUSBW 3-10 flO&XJ5t?-&d«r 



R9 



-rSCt*5T#S*5. HMffKCtt. 5.6, £7c«7{@ 

o-^+wk so'^a's^juisraji-c&.s,, ry- 
[0068] mmfi^mmB.7 3 >©^«w* &© 

*W<ftfrm 4,175 > 960#Si>'^4 1 539, 507^*8 
»K»i*Snrc»S. Berwick 6 te«ffl&jE?lift&14fb 

n- gas* /-7i/W, 5fetcra^Lfcs?ry-7i' 

SO' hU7'J -Jl7 3 >©3KK*®^<*<5: L-Tm* C 

50 
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[0069] facsmLtcimftfrm 5,061,56^08^ 

MK^£7 5 ( l ) sbfc < £ fczioofji 

£7 5 >5P^^rfiS:0 fio ( 2 ) 4>fc < <t fe 2 fl<D 

^ur^WLr^-5»4>©r*^iS^cc, JSJWfffla&ft (o 10 

- 5 o ^n) Rvmnmmft (0-300 mm&L±) m 

HWC, M^*««BI»3&y>ft<i«>2ffl<OM 

>»*^r*M^««»»©«fc»*ft«i*tt^7 

[0 0 7 0 ] Wffla*«K»=r 5 >©W*J«TfcE« 
T£ : 

ATA- 1 ; 1,1-eX (4-5>-p- h'JJl/7^7x^ 

ATA- 2 ; 1,1-ex (4-i^-p- MJ^7^7i- 30 

ATA - 3 ; 4,4"'- ex (5* 7 x~;l/T $ s) ^rf 

ATA- 4 ; e^ (4-^fJl/7 5/-2- jt&JbVaLZ. 

ATA - 5 ; N,N,N- b V (p-h "J HO 7 ^ > 

ATA- 6 ; 4- <^-p- h 'JJI/7S-/) -4'- [4- (>>-p 

- b UJi/T 5 -/) x^UjH x^jI/^v 

ATA- 7 ; n.n.N'.N'-^ h^-p- hy;M,4*-^7 5 

40 

ATA- 8 ; N.N.N'.N'-T* *^;M,4'-5/7 5 > 
e? 

ATA- 9 ;N-7x^Jl/^!/-;l/ 
ATA - 10 (N-e-^*;^/-;!/) 
ATA- 1 1 ; 4,4'- ex [N- -N- 7 x 

~;l/7S -/ ] e^^^;b 

ATA- 1 2 ; 4,4"- ex [n- (l-^??^) -N- 7x 
^;br 5 y] -p- £-7 x^j!/ 
ATA- 1 3 ; 4,4'- ex [N- U-i-y^fr) -N- 7 
-;U7 5 y] hT7x^;l/ 50 
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ATA- 1 4 ; 4,4'- ex [n- (3-7^t7f^.;l/) -N 
- 7x^;i/7^] e:7*^;t* 
ATA- 1 5 ; 1,5-ex [ N- (i-Ty*)\s) -n- :7x^ 
;i^7^] i-y$is> 

ATA- 1 6 ; 4,4'- ex [N- (9-7> h V )l) -N- 7 
* j=.;l/7 5 y] t*7*~)l> 

ATA - 1 7 ; 4,4"- ex [N- (l-T> b V )l) -tt- V 
x^7 5/ ] -p- $—7 

ATA- l 8 ; 4,4'- ex [n- (2-7xt> b U;u) -n 
-7x^7^] e^x—Ji/ 

ATA- 1 9 ; 4,4*- ex [N- (8^7 Jl*?lsy-~Jl>) 

-N- 7x^1/7^] tT7x^;b 

ATA- 2 0 ; 4,4'- ex [N- (2-fU^;l/) -N- ? x 

s y] V7 

ATA- 2 1 ; 4,4'- ex [w- (2-i~7tHz~)l>) -N- 

7x^Jl/7^] t7x^ 

ATA- 2 2 ; 4,4'- ex [H~ (2-^U -hi- 7 

x^;b7 5 y] ¥7 

ATA- 2 3 ; 4,4'- ex [ N- (wa^^l/) -N- 7 

A ^;i/T ^ ^] e? x^;b 

ATA- 2 4 ; 2,6-t'X (^-p- M/Jl/T3>0 

u> 

ATA- 2 5 ; 2,6-ex [£?- (i-^-^^;l/) 7 5 -/] 

ATA- 2 6 ; 2,6-ex [N- (i-^^^;b) -N- (2-^ 
7^)1) 7^] 

ATA - 2 7 ; 4,4"- ex [ N,N-i^ (2-^7 75 
y ] ^-^x-^U 

AT A- 2 8 ; 4,4'- ex {n-:7x^^-N- [4- (l-^ 
y 7x^;H 7$/) t'7 x^-;b 

ATA- 2 9 ; 4,4'- ex [N-r7 ^^.Jlz-N- 

;U) 7^] e^x^ju 

ATA- 3 0 ; 2,6-ex [N,N-^ (2-i^7^JU) 7$ 

y] 7)i*uy 

ata- 3 1 ; 4,4"- ex (n,n-^-p- h v;ut ^ y) 
$-7 *^)i> 

ata- 3 2 ; ex (N-i-^y^;i/) (n-2-^^^;1/) 

T5>o 

[0071] MLutM-rsfcB. fie*cD^rn<D# 
c> 0 $?8fflft(t mm r#fe^*ttj a, ^ia«*# 

iiUX-i^ h;UD#fegftfl\ 400-500 nm 

*ti®>iL. 480 
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[0072] ^iiJcgijgStlfeVanSlvke^cD^S^ttl 
MM 738,777^ (1991¥ lM SBftlgL ^©£*fc TlM 
PROVED BLUE EMITTING INTERNAL JUNCTION ORGANIC ELE 
CTROLUMINESCENT DEVICE (III) J ) (Cg^i* ftTl>.£ £ 

r^s^ieftf-yjus-^A+u- ha, trx (r 5 * 

(VII) 



[0074] (±5£tp. Qtt&i&£fC*sl,>t\ g&8- 
*yjy7-hB2[4- : ? 1 *^U > R s «. T^S-^AK 
f-fcfchT £ 2 <B£iS X Sgg58- + /'jy7--h fBiif- 
©*£££&ttiflKWW^£J:5fcMttnft:8 

£>«)> -e-b-CL». 7x-;l>g|!#£^TJ&£|itJft/gf 
[007 5] 2ffl©g&8-*^U^7-hie<£^-&t>' 20 
T*Sh'M (8-*>'J^-h) TJlZ-VJ* (II 

i ) hcoMSbi^ffl^ttcD-r^r^, mat* 

[0076] 7*^-7- HE&f-©??^. Ifeft*;*^ 
*h^©#fe^#^»l3t*S/IB-C*S„ *W«ffl#t? 

©Jl&^a hXtbfcb Fa*->Ji'SfcJ:-)-C7Ji'i- , 5 30 
AKi^O/cIBfiH^^BtTS, §^ecffi#fj-cigtS;* 

[0 0 7 7 ] ftfcflW&liafci*. V WS-hEfiH 5 - 

flELIgftti8(J, 500 nmJ: 0 6JBttJt«:*itt 

©d>& < t smm^mxxmm-r & ct) t>m 
[0078] tt<ffi&#©fc&©l?;7jK:*st,>-c i&org 

«3tifc. > h*->g&»ill^{^14ft©-c. H 
^np r;i/+ jug^S* feo7x/ -^ncotir feftiw L 

fc, T;US-^Atttft6©ffiftf <i*U~ h£ffi^-f 

&3fcffl©fvfBsf£&#5 £ < l*«t*-jfc. 
[0079] 5£vil ©T.'t/S-'i/A+U- Kc£?£LA> 
7x>7- hBB&frt*. HO-L7i/-A(CCT, 
L { J 7 * ^ ;UgiJ^^rfiS^^Jl^ 6 ~ 2 4 <1© 
^bfcS&r**) i>e.fi3*i5Cii!««)Wt:. C 50 
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-8-+yyy7-h) (7i/7- h) r;u5--i7A 
(in ) ccr, R 5 TMZ-V 

UROStg&S-C*-*),, Ctii&Oft^&tt, fcTF©5£: 
[0073] 

[<b7] 



(RS-Q) 2 -Al-0-L 

ftCifc Kn **>•<>■*:>©#& #a©^t*^g 

©St^JgeHfc*3SI4>^tf. ? ^-A^ftO^SsH-hW. 

#Stc^t©^f If y 7- hS2(4 

-f-©tfctm> iSC^U^^©S^tt*7nb/c„ coot, 
7x/7-f 7 ~ 1 8 ffl©^5PJMf M 

[0 08 0] :7x>^- HB{4T-©7x-JUg|J^©fl|ft* 

*£g&s«. i - 1 2ffl©i3sPtMf-£# : frrs 
-^gu^g^s^ccw* u < . * *>\>w.mm*m^z> 

£ ta©^tt*si t/5Ci tfWH 3 tut. 

[ o o 8 i ] 7 *~;ug|^©7?#i^fc<k*g&att. 

-^gU5>©7x-^. ^7x-;K Rtf h v x -JUB 

[0 08 2 ] aifcB/3t7F-J^3to7x^7-l- 
Gfrft*. ^14©^Scc»^r;i'5^'i7A+L--h* 
SECSC i*iSS'J3n7c„ t Fa+i/^>-fe'>S3f©7 
*.s ; 5>-bmti.*K.J:r>7f;2titcb<Dtfflmt l c. <£«)}§ 
&g^©#S7fcf£«l©?Ig#|SB5£ 3 ft £ C <t 12* 6*1 

[0 08 3 ] S«7xy7"H2fiff©*Jl-h, jtH. 

&&&& 7 x - Jl/g|5»©|g©filrg*5S^-r £tt«6©^ 

[0 0 8 4 ] MZL^mm-Cte. h 

[0 08 5 ] 
[ft8] 



(13) 
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(VIII) 



24 



( R* - Q ) 2 — A 1 — 0 



L 1 I 2 

-ft" 



[008 6] (±5$*. QStfR 5 iZZtiCfemLtct * £{*WWg&*tW©g»g£^:frr 6 C £ »T S £ 



»v mettle 1 2 (Ife(T©£SS&Jl^£^fr t, . 

[008 7] 8 -<*S '^5- FiBCD — #*/c«M;fr#* 
(IX) 



s^snr^s. &«©:ii<«*#ggis<bft»m-5fc© 

«. JJ(T©5£: 
[0088 ] 
[fb9] 




A 1-0— L 



[008 9] (±5$*. L«±a©^-r*l©SS«-Cfc<!: 
SCim, fltR' ~R 7 i*8 - + -5- h 
8!©2~7©«&g(tfctfSa&pJflBtt**-r> £#J$ 30 

•rscitc.torgfcSBfcssB^ti.s. 3g©4. 5. 

Si>'6(4«:*iW-SS»Stt. ll07;l/S-^Al?-(c 
3<I©8-*yy^7-h WAte? &® fcftttfttcffi 
«^£(C«SF*L<fcl>Eg-C*-S. *g©3&£;fcU:7 

tttg*** * C t U < ^S^SIWWKiSftl 3 it %<D 
•C. £#©ttlB*«T31iS. tsfrSCC. 8t©2<itt;$: 

fig© — ^CfcW-S^StC'M&g&g <0«*.K. -rf* 40 

f$±<DU-&fr «. tLvm%w®m*m<D 2 &«ciBg $ 

^H©saa^-£ L-c©-a$ic#or«!&*rs&t,>c £ 
4^-r©{cflat,>6ns,, 

[0090] #fe&:5fc©fg?# CCJB 5©'* 7 x^7- 



eaa. * > y >s© t- y K«tjss^*i 1 m&.±<Dm^-m 
-^teg&s-rg&sn.Sxt. ^©esti^*^ hud 

(£&tf4{4) 'cfcW&1iT#M*14g&gttfS7l£©fefHec 
#fc»J®%^S*s t try m<DJZti. 

>S3© 3 (4) ##&ft©feffl'C#A SKSUtbSm/J^S 

*s e,ig© 3 {4«c«^^ttg»S%iBa-c £ S C t 
R' £H^#M?«i*©tp *>*>jllR-f £ C <t#s#* 0l> o 

f h;b©^egp^6fetB*s was? h-rsc <t#ijg 
(Sans. r 3 z&tEsazm-iiiaz, £i&±mm> 

-rn©^«-C4><!:i3f#S*J. Ctlfe*fcm^-#^14-C* 
[009 1 ] 4^<DH8t£tf «?^1^»Ht&tt*> 

©ggis^-r^rsife-rs. ira©®fc#ii©g&»© 



(14) 
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~ft@l<iCt%ljaT2>J\jt y YofeZm-f. Lanqe ©Handbook 
of Chemistry, 12th Ed., McGraw Hill, 1979, Table 
3-12, pp. 3-134~ 3-138 ^ < (DM^OS^^iCM 

[0092] t^xwm^ -r&fc^^sswtt. -&f& 

-<D8-*S<) Sz>~-\-mS8tM~C&2> (-ffc^. R 
3 . R 4 . R s , R» . MR' «&**§re*-5>) *§ 

n*>©T 5 s?c«^*< t 1 <i©ig 

t,»-rn©-mfc*3RSP^{c*s^Tfe, #&-r-2)R* 

#6ffl*fiA&l>C<!:#s§:jiT&.2>. R J 
-R' . -OR' . *fc«-N (R" ) R' (5£ 
R ' «£SgJlWH8SC 1 ~ 1 0 <I©£Ht*S&-?* 0 . -e- 

L-CR" «R- £fctt*S|-e*&) ©8&B££££C<t# 

»*b<«. r j omi-TF^mmm^ 

*otS)S(c{J6<i«T©^JI^*^Wf 5. 30 

[0 09 3] R' RZfR 4 «. ±^©aS(CJ:or. R 
' J:i3fcJ2;c»ffiH©fi§«*iOt#S*i. R' ilsIOJ?* 

©3{4SO*4{4©ggS«^-C(*!&:^©-C > R 3 MR 

[ 0 0 9 4 ] 83© 5 . 6 . * tcit 7 {4©g^«^T« 
&C>©-C. R 5 > R" . MR' tt^fig-rciAS-C 
»*U>»«t?tt. R 5 . R 6 . SVR' tt. £ 
•&£fP£©<U>^g§ttg&» > MtLUiyTS. 

y> . stcfK i o ««T©. * fejff* t < » 6 [ifetr© 40 

7 5 F, Hjfrtf-)],, tjfrtf-)],* 

[0095] «T«. *^W©Sfr4«fc^»* 
©T&S : 

PC-1 ; (,2-jt^-)V-8-4ry<)^^-h) 

r^S^-^A (III ) 
[0096] SO 
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UfclO] 




[0097 ] PC-2 ; fx (2 -jt 8 -*S'J 
{XfoY-tfWS*?- V) T^3-<5A (II 

I ) 

[0098] 

Mbi l ] 




-»2 



[0099] PC-3 It^X (2-y^-8- + y'J 

s^-Y) (^^- h) r;us-^A (in 

) 

[0100] 
[ft 1 2 ] 




-"2 

[0101] P C - 4 ; t** ( 2 - >t - 8 - + s V 

>^-h) (^-d'uy?- V) t;us-^a (in 

) 

[0102] 
Utl 3] 




J 2 



(15) 

27 

[0103]PC-5;fX (2-^Jl<-8-*V U 
y^-Y) (*)l>b -7*~)\s7 h) TJl'S- 

^A (III ) 

[0 10 4] 

[ft 1 4 ] 




10 



J 2 



[0105] PC-6 ;tfX (2-jt*)l-8-*s "J 

A (III ) 
[0 10 6] 

[ftl5] 20 




[0107]PC-7;ex(2-^^Jl/-8- + >/'; 30 

A (III ) 
[0108] 
Mtl 6] 




40 



-f2 



[0 1 0 9 ] PC- 8 ; b'X ( 2 -^^1/- 8 -*-/ 'J 
Sv-h) (2. 3 - ^^l/7x/7- h) TfrS- 
■>A (III ) 

[0110] 

Utl 7] 
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J 2 



[01 1 1] PC- 9 ; ex (2-^;U-8-*>"J 
^-h) (2. 6-y-rf#A>:7*-/5- h) 7^3- 

3A (III ) 
[0 1 12] 
[ftl8] 




[01 13] PC - 1 0 ; fc?X (2-jt?)l-8-*s 
— b) (3. 4-V>**)\,7 b) T)l$ 

~^A (III ) 
[0114] 
[fbl 9] 




J 2 



[0 1 15] PC - 1 1 ; fc^X (2-J?)l>-8-*rS 
V-Z^-h) (3, b -Z/J?)\,7 xLS^-b) T;U5 
^.^A (III ) 

[0 116] 

[{fc2 0] 



(16) 



29 
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J 2 



[0 117] PC-12; W (2-J*)V-8 10 

(3. 5 
h) yn^^A (in ) 
[0118] 
Ut2 1 ] 




[0119] PC - 1 3 ; tr* (2-j**)1<-8-*s 
Vs^-b) (2. 6 -^7x-;!/7 h) r;t/ 

5~^A (in ) 
[0120] 
[fb2 2] 




J 2 




[0123] PC - 1 5 ; tf* (2-^^^-8- + y 
y-^-h) (2, 3. 6- h ^^l/7xy7-F) 
y;l/*~«?A (III ) 

[0 12 4] 

Ut2 4] 




[0125] PC-16 ; ^ (2-^^;U-8- + y 
VS?-h) (2. 3, 5. 6 -7- h 7^^7x77 
- h) TJl/S-'fA (III ) 

[0126] 

Mfc2 5] 



1 




-5 



*A 1-0 — 




C 4 H 9 -t 



C 4 H 9 - t 



20 



[0 12 1] PC-14; ^ (2->^;l/-8 

l/^-F) (2, 4, 6 - b y7xr.il/7xy7- 

h) r;b^^^A (III ) 40 

[0 122] 

[ft2 3] 



[0127]PC-17;trx (2 -S?)l>-8 J 
( i -i~y h) 7;h^^a (hi 

) 

[0128] 
Ht2 6] 



(17) 



5886 0 




A 1-0 






32 

* [0131]PC-19:fcf* 

T)l*~VJ± (III ) 
[0 13 2] 
Ut2S] 



[0129] PC-18 ; ^ (2-y^;b-8 - 10 
VSy-b) (2-^7 b) T^S-^A (III 

) 

[0130] 
[ft2 7] 



A 1-0 



20 



(2, 4- 



*J**)l- 8 




A 1-0 




[0133] PC-20; ^ 
(m ) 

[0 134] 
[*fc2 9] 



(2, 4- 



8 




[0135] PC-21 ; ^ (2, 4-y^f^-8 * [0 136] 
;l^^A (in ) * 




[0137] PC-22; ^ (2, 4-&j**A,-8 
-*^y/7-F) (3, 5-^^7xy7-F) 



y;l/S~^A (III ) 
50 [0138] 



(18) #^5-2 588 6 0 

33 34 

U13 1 ] 




[0139]PC-23;tfX(2, 4-^*;l/~8 * [0 140] 
-+^y^-h) (3, 5-*y-tert-7?)l>y *s [{1:3 2] 

"y- Y) T)l>$~V& (in ) * 




[0141] PC-24; fcfX (2-^^;b-4-x^ * [0142] 
)l-8-*SV Sy-b) r;u [fb33] 

(III ) * 




[0143] PC-25; ^ (2-^^l/-4-^h [0144] 

-h) r;u^r.H>A (in ) 



(19) 



35 
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CH 3 0 




A 1-0 




[0145]PC~26;tfX ( 2 5 — >T 

;t,* j^A (in ) 
[0146] 
Ut3b] 




PH 3 



* [0147] PC-27; (2-^5^-6 - b V 
- h) t;us^a (hi ) 

[0148] 
[{b3 6] 



20 




A 1-0- 




i :ti 



C0149] ±M<D£ ^(C#&^3£©fc»K (R« 
-8 - + h) (7j^7-1-) T;U5 -^A 

(III ) f-<H£fflf attfcOtC. »fe3fe)£14<Df£ 40 

3lcll<!:Lr»fe^&tt©e^ (R» -8- + yj/7- 
h) T;U5-^A (III ) -ii-tf*V-tf* (R* - 
8-t/'j/7-h) (III ) it&m*®. 

(X) 



f^ttiUgSS 738,776^ (1991^. lM SBtfiSL ^© 
r IMPROVED BLUE EMITTING INTERNAL JUNCTION ORG 
ANIC ELECTROLUMINESCENT DEVICE (I)J ) tCtft^Stlt 

[0150] 
[lt3 7] 



(RS-Q) 2-Al-O-Al- (Q-R s ) 2 



[oi5i]*it. mmmizycroxz [0152] 

We?: [ib3 8] 



(20) 
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(XI) 




A 1-0— A 




[ 0 1 5 3 ] .LsSflj, Q. R" Rem' ~R 7 {J. fttc 
[0154] «TcD^b^J«> 5£x£RtfXII *iiSfc-r» 
[0 15 5] BA-1 if* (2 ^U- 8 -*>■ ') * 



2 

t;U5^-^a (hi ) -M-tf+v-trx 
(2-^^-8-*yjy^-h) y;u$-^A (ii 
i ) 

[0 1 5 6 3 
Ufc3 9] 




A 1-0 — A I 




[0 1 5 7 ] BA-2 : (2, 4-S^^;U-8- «-?A (III ) 

7^5 -3 A (III ) -m-^-^V- [0158] 
b\* (2, 4-^f;b-8- + /";/7-h) Ub40] 




A 1-0— A I 




[0159]BA-3;t* ( 4 -x^JU- 2 - J 
-8-+^'J/7-M T-rt'Sx^A (in ) - u-* 
*V-t*^ (4-x^;W-2-^?^-8- + >";^5 



- h) 7n>5~^A (III ) 
40 [0160] 
Ut4 1 ] 



(21) 



39 



2 n 5 




A 1-0— A 



5 8 8 6 0 

40 




2 



[0161] BA-4 ; tfx (2-^W-4-^ht *;l^~^A (in ) 
*>*y y^- h) r;us^^A (in ) - u-**y [o l 6 2 ] 




[0165] BA-6 ; fcfX (2 - ^ ^JU- 5 - b V 7 UJ?)l,-8-*rS V S=>- b) T^S^A (ill ) 

;U:*py?-;u- 8 »; y^- h) t;u*^a (ii 40 [0 166] 
i ) -n-j^y-tr* (2-y^;i/-5- bW)i>* Ut4 4] 




[0167] imo>=.:xmm^(omtmit. syin~xi 

I <Dim&jmit&®l<D5*>(D^Ttii!p-- ostein? 

W 4,769.292^iNH#©&^«:g£l,>. Wfelfefcl* 
«*6tfflO*^ h £ tTWBt S C i*!-C&5. lg 
JW_h©»31£fe^<t^vlIl~xll ©5£©l>-f*-i#>£$Sfc 

r i m&.±<D{t^mt<DiiM<D*^ymm^m^m 

i*lf#-S 0 20 
[0168] #26HJ© — 3<DSf * LUSStli, Wt»E 
L««:©»fe^3^SP^*i. hiL-C<D5£viII~XI 
I ©ttl^Ji. ^'J U>$/t«-^>yfU>^gs^{4^ 
^fTf *4>& < t b 1 «©#fe2£:*tt»&fe*<!: 
T5. C^P.©^fe*fir(3:. 4>&< ife5<i©fi|^* 
Sz^SSSiK^SSI^Ct 2 0 ffl©^SIM**i&^<!:-r 

^.o »fea*tt*^s#sc<t©J5ct^ij©iie^ig^ 

feSMarttC^S-tiSC it*"?*-*,. — jRKtt. 20- 

4 o «©sK«/i^*$*-r s^femfe^^ffl^-s c <t 

#2f?*LC>„ 30 
[0169] WF<D<t&V>HZ. ^ U U>S/c«-^>'/b- 

FD-3 'J^y/ (fj. 



* StiSWlTn^^b^^t- 
tO 1 70 ] 



[ft4 5] 
FD-1 



FD-2 



[0171] 
[YL4 6] 



^ 'J 




* 7 ^ v 




FD-4 *'/ (a ] W V 




[0172] 
[ft4 7] 



(23) 



FD-5 



FD-6 



[0173] 
Ut4 8] 
FD-7 



FD-8 



[0 17 4] 
[ft4 9] 



43 



'J^V/ [a. e] twy 




Cb. h) Iffi 



y 




s?^y / (e. I) 




*?«v/ (a. h) t?uy 




(XII) 



FD-9 
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FD-10 



10 




[0175] 
[{t5 0] 
FD-11 



*j**v*f (opq, stuD tr* y 



20 




30 




[0176] Cinh<D?fmm®.it£M)\Z. W8y£SH*©ffe 

#r^ea?rin-rcDt?. ffe©isg&s*??&i*-fc}-.& i tfg 

[0177] lH&%^0*fc%JI*Hfl?$-SIBKC. ±8B 

©#e^i4r;u5-^A+u- h© ia^ffifflf zm 

[0178] 
[fb5 1 J 



+ n 




[ 0 1 7 9 ] _h5W, Mett£JR*g|U n«l~3© 

ft*****-. 

[0 18 0]»»&*U-Mfc**W-f Fft£*M>« 
iLT. K<T*i^f6ti5 : 50 



CO-1 ;7Jl-i^'?Ah';xt*-» 

CO-2 ; vn-^'JAWt+i'^ 

CO- 3 ; [-OV* {f} -8-t/'V5-h] 

CO-4 ; T-U-S-^AhU;* (b-j**)V*d(-*s» 



(24) 
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CO-5 : -i >i^A 

CO-6 ; 'Jf5A**-» 

CO- 7 ; h (5-^uot+-») 

CO-8 ; *^->^Atr^ (5 -i>uu*drisy) 

CO- 9 ; )J<y [Mtfl (ii) -trx (8-t Fa*->- 

5- + -";-;u) 

CO- 1 0 : ^'J^AiO \r'<)V>*> 

CO- 1 1 : TJl'S-^A MJ* (4-^^Jb5|-*-> 

» 

CO- 1 2 ; TJUS-^A Hl^ (6 - h U^^^py 10 
[0181] &«©£Jg:*-* W A K©5 b 

©y jv 5 i ^ ai^ t ti-s c i tc<t ->x£j&-? 

[SIJ«> r 'J* (8 - + T^S-^A] R 

c/T-iUS-^A r 'J* (5 is y) [gljg^ 

(5 -^^jI/-8-*>"; y-AO 
a] t?&£„ 20 
[01823 ^fetC^fcJ: Lj«(*©^ 
B> -f~tr©i»-£{C:te(,vc. 1 /urn (io,ooo^->^ r 
n-A) */cJ:0«MW{c«50003j->y^ 

r n-A*»tNfc*. WtSELi3?ffc©ffl-*©Ji«. 50* 
>>fx hU~&m&<DB2Xi>+ftrj;tem&mJ8,TZC 
HBKCtt. W&EL*gf*©<!*©Ji#5 100 
~2000*>;?x ha— A©ffiffl©j?3;£^i,, 0*>4>W 
®EL&f*©£J?*i4>&< ifcl0003j->^ FP-At 

[0183] fB^SE 2 J: »)<Ki,> (<4.0 ev) <± 30 

*B8^mt-^-rn3&^© (t^*';^s«^©) &jg 

^-CS/c«J:«3KCi (>4.0ev) tt^M^^-r 

#5. LfrLK&ib. m—wm&. mmftfrm 4,885,4 

32#HJ|i#©^Ccfie^»^-r ^ C 4#CC 
5f*UC^RS-C«. SI-1Sffi«, ^©W«EL«if*t© 
ZmtCk^X* 'Pt£< £&50%©vy*~>^A<!:, 'PU 
<ti> 0.1% (mmici*'J>rj:< t l %) ©. tt*H» 

#4.0 eVj:r>fe*S&£J!, mi«2fcBT;l'5^'? 
A. i^L/ci^CC «&EU£#£© 40 

zttmzuzcticx^x, mr.mmzm< ux, 
^-css. cosm-cko (>4.oev) £m*&m?z 
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[oi84] ^eR^fe^ttros^yiftt*. 

%®|R LX <£*)gi&5© (0»ittf, *§fe*;tett*e©) 

Bim3fe*^-r * c <b #&*>ftTt>s^©#m&c*& 

B^frSB 4,769 1 292^HH#{CPa^$nTl^M5fefe* 
©q^fcjgtR-TSC Ua>Uft#P>> Tanq6 

&^*i**^-rstt*4«:*tjcs-rs) rtm<fc*® 

w\*<om<.c&-ox%&m<,cmeibx^z>(Dx. <5j6*>© 
<om%^tc\mnMiiL(Dmmt.t%h^mx$>*) . c 

turx^ h;u©;Wia$/c»^fe^-c^-c 

* £&8©^#fei&#*niE>n-ci,> s„ <t o m$mtn%3- 
*fr*--<Rm<Dtc&i,cmm*mm bx^m^t^miRs 

it, J;»)Sj«S©ffl*f«a4«^*3-B'S^5*-fe>F 
V— n>-te> h U-f «:fflt^ti-rt,J5fe©<blSD 

3. S. Batchelder, A. H. ZwanRVT. Cole © "Lumi 
nescent Solar Concentrators. 2: Experimental and T 
heoretical Analysis of their Possible Efficiencie 
s" , vol .-20, No. 21, Applied Optics, 1 Nov. 1981, 
pp.3733-3754tt> ;U3*-fe> r V — 3>-fe> h U 

-^{cffli»6nrc»S!i<y (y^^f i"j u- h) * 
(c#iEf ^i©^©#« u — y-fes©^{coc^ -otai* 
o-ct^„ *^©*SS(c*$ws^1vt*4<i:ur©^ffl 
ic«. x-^i' Y>l<DM^Ufc&£mxfm-$-Z> U-1f 

Shafer©Dye Lasers, Chapter 4, "Structure and Prop 
erties of Laser Dyes"(K. H prexhaqefC J; •?>) , p. 14 
5 et seq., Sprinqer-Verlaq, New York, 1977CCfB483 
tlXl.*&. 

[0185] *mn<DmM( l c*si-}2>&m&mcmm2ti 

* U>- 4 H - hf-5 >SO'4 - y 5>T 5=- U> - 4 H 

e^>SC)f^f^>feJRi^) (Cfc^tSfSti 

c©a©»*L(,^5tfe^«j[iiT©s:4^/c-r : 

[0 186] 
[fb5 2] 



C25) 



47 
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(XIII) 



[0187] ±s». xtzmmztctmnzmL. r xo 

«2- (4 -T 5 -/X*UJlO g£«U f LtR u « 
[0188] X«*fc««f4it C 

[0 1 8 93OTB, «*SWtt»*tt^T-/y*U> 

FD-1 2 ; 4~ (^^T^^^U>) -2 

6- (p-^W7^X?'J;b) -4H-f7> 

FD-13 ;4 - (^>r>^*U>) - 2 

-6- [2- (9-J.P»;^) Xf^H - 4 H - f 

F D - 1 4 ; 4 - (i/UT s J & U>) - 2 , 6 ~V 
[2- x^-;H -4H-t7> 

FD - 1 5 ; 4 - -2-^Jl/- 
6- [2- (9-ao>;^) ir^JH -4H-t7 
> 

FD - 1 6 ; 4 - (^>7^*U>) - 2 -^^l/- 
6- [2- xf^.;H -4H-ft 

[0190] waiftws^Mwio-occfcc^r, j§ei& 

3l«»#*f*tt, 5fe(c9lffl03feTang6fl[>*H«Sfr» 4,7 

69 , 292^mmm^cm^ s trc t > s jnfe^tt * y y * > 

;k x*y;k ^p^f yjny{an/^h^7^> 
w*at**siiBi3ti*. wwx^^-MiktflWL. 



NC CN 

A 



10 £ C i $ L I >. Tang6 ©*H1$iT-HI 4 , 769 , 292^CC 

©#'.M?->3fceSifltJ6!BjJ&*» Weissberqer and Taylo 
r, Special Topics of Heterocyclic Chemistry, John 
Wiley and Sons, New York, 1977, Chapter VIII; Venk 
ataraman, "The Chemistry of Synthetic Dyes, Academi 
c Press, Nav York, 1971, Chapter V; lames, The The 
ory of the Photographic Process, 4th Ed., Macmilla 
n, 1977, Chapter 8, and F. M. Hamer, Cyanine Dyes 
and Related Compounds, John Wiley and Sons, 1964 

[0191] mim&ttmit&%*^-tz>mi$, mi 
30 *6*Mtcfft>n&. m*Ji©JS3« i o m mmmicm 

fe&Cvfe&rftS. HKaAOfcfe. 3bfc«M**:*r«E 

[oi92]«gio oacf2 o o»£e$&a-c&£„ 

3fts„ ctut, sihjr*. 07KOfc«fc^*=o©-;>: 
■it^frr *tt*> k> tc. --^©i^iasR^aai-r* c 

m*>*iift?r-r£c SE-^r. ncffflrai 
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4>T5jfig-c«a&ai> iffzbimmiz, ±&mmjmxn 
[0193] *&iijt*. HSL^mmmmicwL-csm 
x v j^ttmM&xiies ^/c< Ltti*. » 

#Rtfx ^ ^ > #i$.&tiC£. -,X'*2- X t-c £ £ C £ « 
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